The aim of this study was to assess the function of the thermo-nociceptive system in 25 patients with long-lasting, medium-to-severe refractory complex regional pain syndrome (CRPS)-1 using behavioral (detection rates and reaction times) and electrophysiological (event-related brain potentials) responses to brief (50 milliseconds) and intense (suprathreshold for Ad-nociceptors) carbon dioxide laser stimuli delivered to the affected and contralateral limbs, and by comparing these responses to the responses obtained in the left and right limbs of age-and sex-matched healthy controls. Compared with healthy controls and compared with the contralateral limb, the detection rate of pricking pain related to the activation of Ad-fibers was markedly reduced at the affected limb. Furthermore, reaction times were substantially prolonged (>100 milliseconds in 84% of patients and >300 milliseconds in 50% of patients). Finally, the N2 and P2 waves of laser-evoked brain potentials were significantly reduced in amplitude, and their latencies were significantly increased. Taken together, our results show that in the majority of patients with chronic CRPS-1, thermo-nociceptive pathways are dysfunctional. A number of pathological mechanisms involving the peripheral nervous system and/or the central nervous system could explain our results. However, the primary or secondary nature of these observed changes remains an open question. Ó
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Introduction
The symptoms of complex regional pain syndrome (CRPS) cluster into four distinct categories: (1) abnormal pain, (2) vasomotor and temperature changes, (3) sudomotor changes and edema, and (4) motor dysfunction and trophic changes [13] . Two subtypes of CRPS are defined according to the absence (CRPS-1) or presence (CRPS-2) of an unequivocal nerve lesion. Although the absence of nerve lesion questions whether CRPS-1 is a true neuropathic pain condition [19, 38, 48] , there is abundant evidence suggesting that neuropathological mechanisms do contribute to CRPS-1, at the level of the peripheral nervous system (PNS) [1,36,37,49,55] and, possibly, also at the level of the central nervous system (CNS) (for a review see [20] ).
Drummond et al.
[5] searched for anatomical and histochemical signs of sensory and sympathetic nerve alterations in skin samples of eight patients with mechanical hyperalgesia related to CRPS-1. They concluded that, compared with skin samples obtained from the contralateral limb, there was no difference in distribution density or change in neurochemical content of sympathetic and cutaneous nociceptive fibers. In contrast, Oaklander et al. [37] reported that CRPS-1 was associated with post-traumatic focal and persistent minimal distal nerve injury, in particular distal degeneration of small-diameter axons subserving nociception and autonomic function. In 17/18 patients, axonal densities were, on average, reduced by 29% at the affected limb, compared with ipsilateral and contralateral control sites. In addition, van der Laan et al. [55] examined the sural nerve from the amputated legs of eight severely affected CRPS-1 patients and found a mild-to-moderate loss of C-fibers in 4/8 nerves. Albrecht et al.
[1] also reported detectable neuropathological findings in the surgically amputated extremities of two patients diagnosed with CRPS-1. However, in a large survey of 298 patients with upper-limb CRPS-1, Gierthmühlen et al. [11] found that about 60% of patients had ''normal'' small fiber afferent function, leading them to conclude that ''an isolated small fiber neuropathy is unlikely to be a major mechanism in CRPS 1''.
Given these conflicting reports, the objective of the present study was to assess the function of thermo-nociceptive pathways in 25 patients with long-lasting, medium or severe CRPS-1 by comparing the psychophysical [reaction times (RTs), rate of detection] and electrophysiological (event-related brain potentials) responses
